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Anthony  S.  Fauci 

ABSTRACT  OF  PRESENTATION 
(200-250  words) 

Factor-Induced  Regulation  of  the  Human  B  Cell  Cycle.  JL  Ambrus,  Jr,  AS 
Fauci,  NIAID,  NIH,  Bethesda,  MD. 

The  human  B  cell  cycle  can  be  separated  Into  stages  of  resting, 
activation,  proliferation  and  differentiation.  Activation  normally 
occurs  by  crosslinkage  of  surface  Ig  by  antigen  or  antigen  equivalents 
such  as  anti -mu  or  Staphylococcus  aureus  Cowan  I  (SAC).  Recent 
evidence  has  suggested  that  resting  B  cells  can  be  activated  by  a 
soluble  protein  secreted  by  a  T4+  lymphoma  line  which  does  not  work 
via  crosslinkage  of  surface  Ig.  In  addition,  resting  B  cells  have 
receptors  for  lnterleukln-2  (IL-2)  and  B  cell  growth  factor  (BCGF). 

High  concentrations  of  IL-2  can  activate  resting  B  cells.  Increase 
their  expression  of  IL-2  receptors  and  Induce  them  to  proliferate. 
HMW-BCGF  can  act  on  resting  B  cells  to  upregulate  the  expression  of 
c-nyc  although  proliferation  will  only  occur  If  an  activation  signal  Is 
then  given. 

Our  analysis  of  B  cell  proliferation  has  centered  around 
purification  of  HMW-BCGF,  development  of  a  monoclonal  antibody  to  It, 
and  identification  of  the  receptor  on  B  cells  for  HMW-BCGF  with  the 
use  of  a  monoclonal  antibody,  BA5.  The  binding  site  Is  a  90  kd 
molecule  which  Is  expressed  at  very  high  levels  by  a  cell  line  MB 
which  was  developed  by  long  term  culture  of  EBV  negative  B  cells  and 
then  transforming  them  with  EBV.  The  MB  line  has  a  high  background 
proliferation  which  can  be  enhanced  by  the  addition  of  HMW-BCGF.  This 
line  Is  being  used  to  purify  the  protein  recognized  by  BA5  for  amino 
acid  sequencing  and  ultimately  cloning. 

The  monoclonal  BA5  has  also  been  used  to  study  the  abnormal 
regulation  of  expression  of  BCGF  receptors  in  common  variable 
immunodeficiency,  SLE,  and  B  cell  neoplasms.  Finally  BA5  has  been 
used  to  better  understand  the  role  of  proliferation  In  B  cell 
differentiation  and  Immunoglobulin  secretion.  This  work  has  Increased 
our  understanding  of  the  complexity  of  human  B  cell  physiology  In 
normal  and  disease  states. 

1.  Ambrus,  J.L.,  Jr.,  and  A.S  Fauci:  The  human  B  cell  cycle: 
activation,  proliferation,  and  differentiation.  In: 

(Eds).  Humana 


2.  Bowen,  D.L.,  J.L.  Anfcrus,  Jr.,  and  A.S.  Fauci:  Identification 
and  characterization  of  a  B  cell  activation  factor  (BCAF) 
produced  by  a  human  T  cell  line.  J.  Immunol.  136:2158-2163,  1986. 

3.  Ambrus,  J.L.,  Jr.,  C.H.  Jurgensen,  E.J.  Brown,  and  A.S.  Fauci: 
Purification  to  homogeneity  of  a  high  molecular  weight  human  B 
cell  growth  factor;  demonstration  of  specific  binding  to 
activated  B  cells;  and  development  of  a  monoclonal  antibody  to 
the  factor.  J.  Exp.  Med.  162:1319-1335,  1985. 
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Immune  Regulation,  N.A.  Mitchison  and  M.  Feldman 
Press,  Inc7,_CTI7ton,  NJ,  1985,  pp  101-109. 


Intracellular  class  II  ELA  antigens  are  associated  with  a  trans- 
membrane  glycoprotein  encoded  by  a  non-HLA-1 inked  gene.  This  glyco¬ 
protein,  called  the  invariant  chain,  combines  with  the  class  II  o b  dimer 
early  in  transport,  probably  in  the  rough  endoplasmic  reticulum,  and 
traverses  the  Golgi  apparatus  in  association  with  the  class  II  complex. 
The  invariant  chain  dissociates  from  the  os  dimer  prior  to  class  II 
antigen  cell  surface  expression.  Intracellular  E LA-DR  antigens  have 
been  isolated  from  B-lymphoblastoid  cell  lines  treated  with  the 
ionophore  monensin  which  blocks  transport  through  the  Golgi.  These 
class  II  molecules  contain  «,*,  and  invariant  chain  subunits  in  associa¬ 
tion  with  a  fourth  molecule,  identified  as  a  chondroltin  sulfate  proteo¬ 
glycan.  The  complex  appears  to  be  a  tetramer  containing  one  copy  of 
each  subunit,  and  is  of  the  size  of  a  270,000  dalton  globular  protein  as 
estimated  by  gel  filtration.  Work  published  by  Sant,  Cullen  and 
Schwartz  suggests  that  the  proteoglycan  is  an  alternatively  processed 
form  of  the  invariant  chain.  The  kinetics  of  processing  and  cell 
surface  expression  of  E LA-DR  antigens  argue  that  the  class  II  molecules 
reside  Inside  the  cell  for  a  considerable  period  of  time  (90-120  min) 
after  traversing  the  Golgi  apparatus.  During  this  time  they  appear  to 
be  accessible  to  the  endocytlc  recycling  pathway  followed  by  the 
transferrin  receptor.  This  co-compartmentalization  of  an  internalized 


ligand  and  newly-synthesized  class  II  antigens  is  intriguing,  and  may  be 

relevant  to  the  phenomenon  of  antigen  processing  and  presentation. 
References 
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Much  Is  known  about  the  structures  of  the  T  cell  and  target  cell  proteins 
Involved  in  antigen-specific  recognition  and  transmembrane  signaling.  In 
contrast,  relatively  little  is  known  regarding  the  detailed  molecular  inter¬ 
actions  which  occur,  and  the  membrane  parameters  which  influence  and  control 
these  Interactions.  Artificial  membranes  bearing  the  appropriate  target  cell 
surface  ligands  provide  a  means  of  examining  these  aspects  of  T  cell  function. 
A  recently  developed  artificial  membrane  system  employing  membranes  supported  on 
cell-size,  silica-based  beads  is  proving  very  effective  In  defining  the  molec¬ 
ular  requirements  for  effective  transmembrane  signaling  in  precursor  and 
effector  cytolytic  T  lymphocytes.  Class  I  MHC  alloantlgen  on  the  bead-supported 
membranes  is  sufficient  to  stimulate  responses  of  alloantigen-specific  CTL. 
Recognition  of  alloantigenic  determinants  Is  required,  and  triggering  Is  crit¬ 
ically  dependent  on  the  density  of  alloantigen  on  the  membrane.  In  addition, 
direct  evidence  has  been  obtained  to  show  that  recognition  of  conserved  deter¬ 
minants  on  Class  I  molecules  can  augment  the  response.  This  augmentation  Is 
eliminated  by  addition  of  anti-Lyt  2  antibody,  strongly  suggesting  that  the 
conserved  determinant  recognition  is  mediated  via  Lyt-2/3.  The  Lyt-2/3  inter¬ 
action  leading  to  enhanced  signaling  does  not  appear  to  require  that  It  bind  to 
the  same  Class  I  molecule  that  is  bound  by  the  T  cell  receptor.  The  results 
obtained  thus  far  have  demonstrated  that  Class  I  alloantlgen  Is  both  necessary 
and  can  be  sufficient  for  specific  binding  and  transmembrane  signaling  to  occur. 
Interactions  of  CTL  surface  components  with  other  target  cell  ligands  mav 
contribute  to  responses  under  some  conditions  (e.g.  suboptimal  Class  I  density) 
but  are  clearly  not  an  absolute  requirement, 

RELEVANT  REFERENCES: 

Goldstein,  S.A.N.  and  Mescher,  M.F.  (1986).  Cell-size,  supported 
artificial  membranes  (pseudocytes);  response  of  precursor  cytotoxic  T 
lymphocytes  to  Class  I  proteins.  J.  Immunol.  137:3388. 

Herrmann,  S.H.  and  Mescher,  M.F.  (1986).  The  requirements  for  antigen 
multivalency  In  Class  I  antigen  recognition  and  triggering  of  primed 
precursor  cytolytic  T  lymphocytes.  J.  Immunol.  136:2816. 

Burakoff,  S.J.  and  Mescher,  M.F.  (1982).  Reconstituted  membranes  and 
liposomes  In  the  study  of  lymphocyte  Interactions.  In  Cell  Surface  Reviews 
(Poste,  G.  and  Nicholson,  G.,  eds.)  North  Holland:  Elsevier. 
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Matthew  F.  Mescher 


Lymphocyte  Recognition  of  Proteins  on  Model  Membranes 

Much  Is  known  about  the  structures  of  the  T  cell  and  target  cell  proteins 
Involved  in  antigen-specific  recognition  and  transmembrane  signaling.  In 
contrast,  relatively  little  is  known  regarding  the  detailed  molecular  inter¬ 
actions  which  occur,  and  the  membrane  parameters  which  influence  and  control 
these  interactions.  Artificial  membranes  bearing  the  appropriate  target  cell 
surface  ligands  provide  a  means  of  examining  these  aspects  of  T  cell  function. 
A  recently  developed  artificial  membrane  system  employing  membranes  supported  on 
cell-size,  silica-based  beads  Is  proving  very  effective  In  defining  the  molec¬ 
ular  requirements  for  effective  transmembrane  signaling  In  precursor  and 
effector  cytolytic  T  lymphocytes.  Class  I  MHC  alloantigen  on  the  bead-supported 
membranes  Is  sufficient  to  stimulate  responses  of  alloantigen-specific  CTL. 
Recognition  of  alloantigenic  determinants  Is  required,  and  triggering  Is  crit¬ 
ically  dependent  on  the  density  of  alloantigen  on  the  membrane.  In  addition, 
direct  evidence  has  been  obtained  to  show  that  recognition  of  conserved  deter¬ 
minants  on  Class  I  molecules  can  augment  the  response.  This  augmentation  is 
eliminated  by  addition  of  anti-Lyt  2  antibody,  strongly  suggesting  that  the 
conserved  determinant  recognition  is  mediated  via  Lyt-2/3.  The  Lyt-2/3  inter¬ 
action  leading  to  enhanced  signaling  does  not  appear  to  require  that  it  bind  to 
the  same  Class  I  molecule  that  Is  bound  by  the  T  cell  receptor.  The  results 
obtained  thus  far  have  demonstrated  that  Class  I  alloantigen  Is  both  necessary, 
and  can  be  sufficient  for  specific  binding  and  transmembrane  signaling  to  occur. 
Interactions  of  CTL  surface  components  with  other  target  cell  ligands  mav 
contribute  to  responses  under  some  conditions  (e.g.  suboptimal  Class  I  density) 
but  are  clearly  not  an  absolute  requirement. 
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precursor  cytolytic  T  lymphocytes.  J.  Inmunol.  136:2816. 

Burakoff,  S.J.  and  Mescher,  M.F.  (1982).  Reconstituted  membranes  and 
liposomes  In  the  study  of  lymphocyte  interactions.  In  Cell  Surface  Reviews 
(Poste,  G.  and  Nicholson,  G.,  eds.)  North  Holland:  Elsevier. 


Mechanisms  of  membrane  protein  biogenesis 
Vishwanath  R.  Lingappa 

Common  and  distinctive  features  of  the  biogenesis  of 
different  classes  of  newly  synthesized  integral  transmembrane 
proteins  have  recently  been  elucidated.  It  appears  that 
discrete  sequences  within  the  polypeptide  chain  are  used  in 
several  ways  to  achieve  variations  on  the  theme  of  particular 
topologic  fates»  and  thereby  confer  diverse  transmembrane 
orientations  in  a  programmed  fashion.  One  "constitutive** 
function  of  such  topogenic  sequences  is  to  serve  as  ligands 
for  specific  receptors  in  the  membrane  which  direct  the 
initiation  or  termination  of  translocation  of  nascent  protein 
domains  across  the  membrane  of  the  endoplasmic  reticulum. 

This  has  been  demonstrated  both  by  dissection  of  multiple 
topogenic  sequences  from  the  coding  region  for  complex 
integral  membrane  proteins  as  well  as  by  generation  of  complex 
artificial  integral  membrane  proteins  using  coding  regions 
from  proteins  of  simpler  transmembrane  orientation.  In  the 
case  of  one  particularly  unusual  protein*  it  appears  that  the 
function  of  topogenic  sequences  can  be  regulated  co- 
translational ly  to  achieve  alternate  integral  membrane  and 
secretory  fates.  In  yet  another  case  complex  "higher  order" 
processes  appear  to  post-translational ly  modify  the  initial 
transmembrane  orientation  conferred  by  topogenic  sequences* 
generating  a  secreted  particulate  form.  Here  I  will  summarize 
current  thoughts  on  some  of  these  general  and  special  events 
in  membrane  protein  biogenesis  and  discuss  ongoing 
experimental  approaches  to  elucidation  of  their  mechanism. 

Relevant  references: 


1.  C.  S.  Yost*  J.  Hedgpth  and  V.R.  Lingappa  (1983).  A  stop 
transfer  sequence  confers  predictable  transmembrane 
orientation  to  a  previously  secreted  protein  in  cell-free 
systems.  Cell  34 I  759-766. 

S.  N.K.  Mize*  D.W.  Andrews  and  V.R.  Lingappa  (1986).  A  stop 
transfer  sequence  recognizes  receptors  for  translocation  of 
newly  synthesized  proteins  across  the  endoplasmic  reticulum 
membrane.  Cell*  in  press. 

3.  E.  Perara*  R.E.  Rothman  and  V.R.  Lingappa  (1986). 
Uncoupling  translocation  from  translation!  implications  for 
transport  of  proteins  across  membranes.  Science  232i  348-352. 

4.  P.  Walter  and  V.R.  Lingappa  (1986).  Mechanism  of  protein 
translocation  across  the  endoplasmic  reticulum.  Ann.  Rev. 
Cell  Bio.  2*  499-316. 


THE  ROLE  OF  LYMPHOKINES  IN  MEDIATING  HELPER  T  CELL  FUNCTION 


Robert  L.  Coffman,  DNAX  Research  Institute 
001  California  Avenue,  Palo  Alto,  Ca.  04304 

Mouse  helper  T  (Th)  cells  can  be  divided  into  two  major 
subsets  based  on  the  production  of  lymphokines  which  affect 
B  cells.  One  subset  (Thl)  produces  IL-2  and  IFN-7  but 
produces  no  IL-4  (BSF-1) .  The  second  subset  (Th2)  produces 
IL-4  but  no  IL-2  or  IFN-7.  We  have  been  attempting  to  learn 
the  roles  each  of  these  lymphokines  play  in  the  growth  and 
differentiation  of  B  cells  and  in  the  regulation  of 
expression  of  the  different  immunoglobulin  isotypes.  This 
talk  will  focus  on  the  regulation  of  IgE  expression  by  IL— 4 
and  IFN-7  and  the  regulation  of  IgA  expression  by  a  recently 
discovered  IgA-enhancing  activity. 

IL-4  can  stimulate  both  B  cell  growth  and  differentiation, 
but  its  most  striking  effect  is  its  100  to  1000-fold 
enhancement  of  IgE  production  in  both  Th-dependent  and 
Th-independent  B  cell  cultures.  The  observations  that  all 
Tj,  clones  which  can  provide  help  for  an  IgE  response  belong 
to  the  IL-4-producicg  Th2  subset  and  that  anti-IL-4 
antibodies  can  inhibit  this  IgE  helper  function  provide 
further  evidence  that  IgE  production  requires  IL-4. 

IFN-7  can  totally  inhibit  the  effects  of  IL-4  on  B  cells, 
including  the  IL-4-mediated  expression  of  IgE.  The  potent 
but  opposing  effects  of  IL-4  and  IFN-7  on  the  IgE  response 
suggest  that  the  magnitude  of  an  IgE  response  may  depend 
upon  the  relative  levels  of  these  two  lymphokines,  and  thus, 
upon  the  relative  state  of  activation  of  the  two  Th  subsets 
which  produce  them. 

We  have  recently  isolated  and  characterized  another 
lymphokine  expressed  predominantly  by  Th2  clones.  Like 
IL-4,  this  molecule  stimulates  both  B  cell  growth  and 
differentiation,  but,  in  contrast  to  IL-4,  specifically 
enhances  IgA  production  by  B  cells.  We  have  isolated  a  cDNA 
clone  encoding  this  molecule  and  have  found  it  to  be 
identical  to  IL-5  (also  called  BCGF-2  or  TRF-1) . 
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David  C.  Parker 


T  Cell  Help  for  Antigen-Presenting  8  Cells 


Most  limiunologlsts  would  agree  that  B  cells  get  help  by  presenting 
antigen  to  helper  T  cells.  Experiments  from  several  laboratories  Including 
our  own  have  shown  that  B  cells  are  remarkably  efficient  antigen-presenting 
cells  for  antigen  Initially  bound  to  membrane  Ig,  the  antigen  receptor  of  the 
B  cell.  Using  rabbit  anti-mouse  Ig  In  place  of  antigen,  we  have  shown  that 
membrane  Ig-mediated  antigen  presentation  by  small  B  cells  to  rabbit  globulin- 
specific  T  cell  lines  results  In  a  vigorous  polyclonal  antibody  response.  As 
shown  with  other  antigen-presenting  cells,  antigen  presentation  by  small  B  cells 
requires  an  antigen  processing  step;  In  small  B  cells,  this  step  takes  4  to  8 
hours  and  is  sensitive  to  chloroquine  and  radiation  (2000  rads).  Antigen  Is  no 
longer  associated  with  membrane  Ig  at  the  time  of  antigen  presentation,  so  antigen 
recognition  by  B  cell  and  T  cell  is  sequential  rather  than  simultaneous.  The 
polyclonal  antibody  response  which  follows  MHC-restricted  helper  T  cell 
recognition  of  processed  antigen  on  the  B  cell  surface  occurs  in  the  absence 
of  other  kinds  of  antigen-presenting  or  accessory  cells,  and  does  not  require 
a  signal  delivered  through  membrane  Ig  to  the  B  cell,  since  monovalent  Fab 
fragments  of  anti-Ig,  which  do  not  activate  B  cells,  are  just  as  effective  as 
divalent  Fab-  fragments.  Once  the  T  cell  is  activated,  help  Is  delivered 
preferentially  to  the  activating  B  cell.  However,  when  the  T  cells  are  optimally 
activated,  then  bystander  small  6  cells  without  antigen  or  with  Inappropriate 
MHC  alleles  do  proliferate  well.  The  delivery  of  this  bystander  help  is  short 
range,  since  It  does  not  occur  across  a  Nucleopore  membrane  which  allows  passage 
of  stable  lymphokines.  It  does  not  appear  to  involve  class  II  MHC  molecules  as 
signal  transducers,  since  It  Is  Insertitlve  to  blocking  concentrations  of 
antibodies  against  bystander  class  II  alleles. 
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Control  of  Conoaie  Rearrangement  Events  during  Lymphocyte 
Differentiation 

Frederick  V.  Alt,  Stuart  Lutz  Ice r.  Keith  Blackwell,  and  George 
Yancopoulos 

Department  of  Biochemistry ,  College  of  Physicians  and  Surgeons 
of  Columbia  University,  New  York,  New  York  10032 

The  genes  which  encode  the  variable  region  of  antigen 
receptor  chains  are  assembled  from  multiple  germline  DHA 
elements.  Ve  provide  evidence  that  a  common  recomblnase  is 
Involved  In  the  assembly  of  Immunoglobulin  heavy  and  light  chain 
variable  region  gene  segments  and  T  cell  receptor  variable 
region  gene  segments.  The  assembly  of  these  different  types  of 
gene  segments  is  controlled  in  a  tissue-  and  stage-specific 
fashion  as  well  as  with  respect  to  allelic  exclusion.  In  this 
context,  the  specificity  of  the  common  recomblnase  appears  to  be 
controlled  by  modulating  the  "accessiblity"  of  the  substrate 
gene  segments.  Ue  have  undertaken  of  preliminary  molecular 
definition  of  "accessibility"  through  the  transfer  of  various 
types  of  variable  region  gene;  recombination  substrates  into 
Abelson  murine  leukemia  virus-transformed  pre-B  cell  lines  which 
actively  assemble  endogenous  heavy  chain  variable  region  genes. 
The  results  of  these  experiments  suggest  that  DNAase  sensitivity 
as  conferred  by  the  heavy  chain  enhancer  element  may  be 
necessary  but  is  not  sufficient  to  confer  accessiblity  of 
introduced  substrates  to  recomblnase;  such  accessibility  appears 
to  be  more  intimately  associated  with  transcription  of  the 
targeted  gene  segments. 

Additional  support  for  accessibility,  and  more  specifically, 
transcription,  in  targeting  rearrangement  events  during  B  cell 
differentiation  comes  from  our  studies  of  heavy  chain  class 
switching  in  Abelson  virus  transformed  pre-B  cell  lines.  Class 
switching  involves  a  different  type  of  recombination  event  which 
switches  the  expressed  heavy  chain  constant  region  with  a 
downstream  constant  region  through  a  recombination/deletion 
mechanism.  Ue  have  found  that  switches  between  an  expressed 
constant  region  gene  and  a  downstream  constant  region  are 
preceded  by  transcription  of  the  two  constant  region  genes.  The 
transcripts  are  intiated  from  promoters  which  lie  upstream  of 
each  of  the  involved  constant  region  genes  and  which  generate 
germline  transcripts  which  cannot  encode  proteins.  The  latter 
observation  is  consistent  with  a  specific  role  for  transcription 
of  these  regions  with  respect  to  the  class  switch  recombination 
event. 
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REGULATORY  ELEMENTS  OF  THE  IMMUNOGLOBULIN  KAPPA  GENE 


Tristram  G.  Parslow,  M.D.,  Ph.D. 

Depts.  of  Pathology  and  of  Microbiology  and  Immunology 
Univarsity  of  California,  San  Francisco 


At  laast  two  distinct  ONA  saquanca  alamants  have  bean  found  to  Influence  the 
transcription  of  Immunoglobulin  kappa  genes.  One  of  these  Is  a  tissue-specific 
transcriptional  enhancer;  the  other  Is  an  octanucleotlde  sequence  motif 
(ATTTGCAT)  found  at  a  stringently  conserved  position  In  the  promoters  of  all 
known  light  chain  genes.  We  have  recently  found  that  this  same  octanucleotlde 
Is  also  an  essential  component  of  the  thymidine  kinase  (tk)  promoter  of  Herpes 
simplex  virus,  and  have  used  this  promoter  to  evaluate  the  role  of  the 
octanucleotlde  In  transcriptional  regulation,  particularly  with  regard  to  Its 
Interactions  with  promoter  and  enhancer  elements.  The  presence  of  the 
octanucleotlde  Increases  tk  promoter  activity  In  both  lymphoid  and  non-lymphoid 
cells  without  altering  the  Initiation  site.  The  action  of  the  kappa  enhancer 
augments  that  of  the  octanucleotlde  multlpllcatlvely;  when  both  elements  are 
present,  tk  promoter  activity  In  B  lymphoid  cells  Is  Increased  by  more  than  an 
order  of  magnitude.  In  contrast,  the  presence  of  the  octanucleotlde  In  this 
promoter  markedly  reduces  Its  response  to  a  non-immunoglobulin  enhancer, 
suggesting  that  the  octanucleotlde  may  mediate  a  selective  Interaction  among 
promoters  and  enhancers. 
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Kathryn  Calaae 


TRANSCRIPTIONAL  REGULATION  OF  IMMUNOGLOBULIN  HEAVY  CHAIN  GENES 
C.  Peterson,  X.  Vang,  S.  Eaton  and  K.  Calaae 

Ve  are  studying  the  DNA  sequences  and  DNA-binding  proteins 
which  are  required  for  the  activity  of  the  innunoglobulin  heavy 
chain  transcriptional  promoter  and  enhancer  elements. 

Previous  work  from  our  laboratory  has  demonstrated  that  the 
IgH  enhancer  region  contains  at  least  seven  sites  where  nuclear 
proteins  bind  in  vitro;  a  minimum  of  four  different  proteins 
bind  to  these  sites.  Ve  are  using  two  approaches  to  study  the 
aechanism  of  this  complex  regulatory  element  further.  First, 
we  have  begun  purification  of  the  enhancer-binding  proteins. 

Ve  have  purified  three  proteins  sufficiently  to  allow  precise 
localization  of  their  binding  sites  by  methylation  Interference 
and  DNase  I  footprinting  studies.  One  protein,  IgHE  III,  which 
appears  to  bind  only  to  the  heavy  chain  enhancer  but  not  to  the 
SV40  or  kappa  enhancers  has  been  purified  several  thousand  fold 
and  appears  to  be  about  60kD  in  size.  Our  second  approach  to 
the  detailed  study  of  enhancer  mechanism  has  been  to  create 
small  deletion  mutations  in  the  sites  identified  by  protein 
binding  in  vitro  and  to  test  them  in  vivo  for  enhancer 
function.  Analysis  of  several  such  mutants  establishes  the 
functional  importance  of  these  enhancer-binding  proteins  and  is 
allowing  us  to  ascertain  which  proteins  may  interact  with  one 
another. 

In  order  to  study  the  DNA  elements  which  are  functionally 
Important  for  a  Vh  gene  promoter  region,  we  have  constructed 
several  deletion  and  base  change  mutations  in  the  promoter  for 
the  VI  heavy  chain  gene  and  have  tested  the  activity  of  the 
deleted  promoters  by  transfection  into  plasmacytoma  cells.  Our 
results  confirm  those  of  Neuberger  showing  a  requirement  for  a 
conserved  octamer  sequence.  In  addition,  we  find  other,  se¬ 
quences  upstream  of  the  octamer  which  are  required  for  normal 
transcription  from  this  promoter.  Our  current  goal  is  to 
determine  if  any  of  these  elements  are  Involved  in  the  B-cell 
specificity  of  the  promoter  and  to  characterize  the  proteins 
which  recognize  them. 
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RHEUMATOID  FACTORS,  LYMPHOMA,  AMD  AUTOIMMUNITY 


Dennis  A.  Carson,  M.D. 


Rheumatoid  factors  are  autoantibodies  against  IgG,  that  were  defined 
originally  by  the  ability  to  react  with  antigenic  determinants  in  the  Fc  region. 
Rheumatoid  factors  represent  a  normal  component  of  the  immune  network.  The 
autoantibodies  promote  complement  fixation  and  immune  complex  clearance.  They 
amplify  the  avidity  of  polyclonally  induced  IgG.  Genes  related  to  the  primary 
structure  of  rheumatoid  factor  light  chains  are  widely  distributed  in  the  human 
population,  and  have  been  conserved  during  the  evolution  and  dispersion  of  the 
species.  Products  of  these  genes  may  be  detected  with  anti -idiotypic  antibodies 
against  synthetic  peptides  corresponding  to  individual  hypervariable  regions  on 
rheumatoid  factor  light  chains.  Such  anti -peptide  antibodies  provide  unique 
reagents  for  analyzing  the  genetics  of  Immunoglobulins  in  outbred  populations. 
Rheumatoid  factor  precursors  are  abundant  among  immature  B  lymphocytes.  Some  of 
these  cells  may  tend  to  localize  to  mucosal  surfaces,  where  they  are  stimulated 
directly  by  pathogenic  microorganisms  with  polyclonal  B  cell  activating 
properties.  Rheumatoid  factor  synthesis  regularly  accompanies  all  secondary 
immune  responses,  but  is  usually  transient.  Production  of  the  autoantibody  is 
T  cell  dependent.  The  T  cells  may  recognize  antigen  in  an  IgC-antlgen  immune 
complex  that  is  processed  and  presented  by  rheumatoid  factor  B  cell  precursors. 
Rheumatoid  factor  associated  light  chain  idiotypes  are  rare  in  serum  IgG,  and  on 
IgG  myeloma  proteins.  They  are  common  among  monoclonal  IgM  proteins,  and  on  the 
surface  of  the  malignant  B  cells  from  patients  with  chronic  lymphatic  leukemia. 
The  rheumatoid  factors  that  are  produced  by  patients  with  mixed 
cryoglobulinemia,  hypergammaglobulinemic  purpura,  and  primary  Sjogren's 
syndrome,  can  share  idiotypic  antigens  with  monoclonal  rheumatoid  factors. 
Rheumatoid  factor  synthesis  in  the  three  diseases  may  reflect  an  abnormal  B  cell 
proliferation  that  is  not  antigen-driven,  and  that  can  degenerate  into 
malignancy.  The  rheumatoid  factors  in  patients  with  rheumatoid  arthritis  are 
diverse,  and  almost  certainly  represent  the  outcome  of  antigen- Induced,  T  cell 
dependent  mechanisms.  The  antigens  that  drive  the  T  cells  have  not  been 
Identified,  but  could  represent  exogenous  microorganisms,  self-components,  or 
Idiotypic  antigens  that  fortuitously  Interact  with  rheumatoid  factors. 


Structure  of  Plasmodium  falciparan  Merozoite  Surface  Antigens 

M.  Perkins 

The  Rockefeller  University 

The  merozoite,  the  extracellular  fora  of  the  malarial  parasite  of  the  asexual, 
blood  stage  is  unicellular  and  surrounded  by  a  double  plasma  membrane  and  thick  surface 
coat.  Unlike  the  sporozoite,  which  is  composed  of  a  single  antigen,  the  CSP,  the 
merozoite  surface  is  antigenically  complex.  In  Plasmodium  falciparum,  work  in  many 
laboratories  has  identified  at  least  six  distinct  proteins  localized  on  the  surface. 

All  these  proteins  are  recognized  by  hyper-immune  serum  from  infected  humans  and  since 
they  represent  targets  of  immune  attack  the  structure  of  the  important  epitopes  Is  of 
considerable  interest.  The  major  merozoite  protein  is  one  of  m.w.  200,000.  TM* 
protein  which  exhibits  limited  size  and  antigenic  diversity  between  different  isolates 
is  a  glycoprotein.  At  the  merozoite  stage  it  is  processed  to  polypeptides  of  smaller 
size,  85,000,  50,000  and  28,000  m.w.  It  is  associated  with  the  plasma  membrane  and  the 
50,000  m.w.  processed  polypeptide  remains  attached  to  the  merozoite  during  reinvasion 
into  the  host  erythrocyte.  A  second  glycoprotein  of  56,000  m.w.  has  also  been  localized 
to  the  merozoite  surface.  Four  other  surface  proteins,  ranging  in  size  from  140,000  m.w 
to  75,000  m.w.  have  also  been  identified.  These  proteins  are  soluble,  do  not  appear  to 
be  associated  with  the  plasma  membrane  but  are  located  on  the  surface  coat.  They  all 
appear  to  be  readily  shed  from  the  merozoite  prior  to  or  during  invasion  into  the 
erythrocyte.  One  of  the  soluble  proteins  of  m.w.  130,000  has  been  cloned  and  sequenced. 
The  3'  and  of  the  molecule  consists  of  11  repeats  of  a  highly  conserved  sequence  of 
50  amino  acids.  The  repeat  domain  constitutes  the  only  epitope  recognized  by  human 
isBune  sera.  The  130,000  m.w.  protein  appears  to  bind  to  the  erythrocyte  receptor, 
glycophorin.  It  has  been  shown  to  be  conserved  antigenically  in  12  geographic  isolates 
of  P.  falciparum. 
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EVASION  OF  THE  ALTERNATIVE  COMPLEMENT  PATHWAY  BY  TRYPANOSOMA  CRUZI.  Alan  Sher 
and  Keith  Joiner,  Laboratories  of  Parasitic  Disease  and  Clinical  Investigation, 
National  Institute  of  Allergy  and  Infectious  Disease,  NIH,  Bethesda,  MD  20892 

Before  entering  the  definitive  host  from  their  invertebrate  vectors, 
protozoan  parasites  undergo  a  series  of  adaptive  changes  which  enable  then  to 
evade  vertebrate  immunologic  defenses.  We  have  been  studying  the  developmental 
adaptation  of  Trypanosoma  cruzi  (the  causative  agent  of  Chagas1  Disease)  to  the 
alternative  complement  pathway  (ACP),  an  important  mechanism  of  natural 
resistance  to  infection.  The  insect  vector  stage  of  the  life  cycle  or 
epimastigote  (EPI)  is  highly  sensitive  to  ACP  mediated  lysis  in  fresh  normal 
serum.  Prior  to  infecting  the  vertebrate  host,  the  parasite  transforms  into  a 
metacylic  trypomastigote  which  fails  to  activate  the  alternative  complement 
pathway  and  is  therefore  resistant  to  serum  lysis.  Ve  have  been  investigating 
the  mechanism  underlying  this  host  pre-adaptation  in  metacyclic  trypomastigotes 
(CMT)  derived  from  EPI  in  stationary  culture.  Studies  with  purified  complement 
proteins  indicated  that  CMT  fail  to  activate  the  ACP  because  C3b  on  the 
parasite  surface  is  unable  to  bind  factor  B  with  high  affinity  thereby 
preventing  amplification.  Ve  have  identified  a  series  of  developmentally 
regulated  changes  in  the  parasite  which  may  result  in  this  alteration  in  C3b-B 
interaction.  These  include:  (a)  the  synthesis  by  CMT  of  a  90-115  kd  doublet 
which  when  removed  from  the  surface  reverts  the  parasite  to  an  ACP  activator; 
(b)  alterations  in  the  expression  of  a  72kd  glycoprotein  which  is  the  acceptor 
molecule  for  C3b  on  EPI;  (c)  the  stage  specific  synthesis  of  a  soluble  decay 
accelerating  activity  (DAF)  which  destabilizes  the  interaction  of  B  and  C3b  on 
CMT.  Our  current  understanding  of  these  different  mechanisms  and  their 
functional  interrelationships  will  be  discussed. 
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INDUCTION  OF  CARBOHYDRATE  SPECIFIC  ANTI -PARASITE 
RESPONSES  USING  ANTI-IDIOTYPIC  ANTIBODIES 

David  L.  Sacks,  Laboratory  of  Parasitic  Diseases, 

NIAID,  NIH,  Bethesda ,  HD  20892 

The  induction  of  immune  responses  directed  against  carbohydrate  epitopes  may 
be  particularly  important  with  respect  to  immunity  against  parasitic  protozoa  and 
helminths.  Because  carbohydrate  antigens  cannot  be  easily  reproduced 
synthetics lly  or  by  recombinant  DNA  technologies,  we  have  studied  the  use  of 
anti-idiotypic  (anti-id)  antibodies  to  induce  immune  responses  against  these 
determinants.  A  monoclonal  mouse  antibody  (29.26)  recognizes  an  unusual 
carbohydrate  epitope  on  the  72X  glycoprotein,  which  is  the  major  cell  surface 
antigen  found  on  invertebrate  stages  of  Trypanosoma  cruzi.  Immunization  of 
BALB/c  mice  with  affinity-purified  rabbit  anti-29.26  anti-ld  induced  high  titers 
of  antibodies  against  the  72K  glycoproteins  which  were  reactive  with  the  surface 
of  T.  cruzi  epimastigotes.  When  assayed  on  a  strain  of  T.  cruzi  which  contains 
the  72K  glycoprotein,  but  lacks  exposed  carbohydrate  epitope  recognized  by  29.26, 
no  binding  was  observed,  suggesting  that  the  antibody  induced  by  the  anti-ld  was 
specific  for  a  carbohydrate  determinant.  The  induction  of  specific  antibodies 
against  72K  in  both  rabbits  and  guinea  pigs  following  immunization  with  anti-ld 
suggests  either  the  29.26  Id  represents  an  interspecies  cross-reactive  Id,  or  the 
presence  of  an  internal  image  of  the  carbohydrate  epitope  within  the  anti-ld 
antibody  population. 

We  have  also  been  able  to  induce  immunity  in  mice  against  cutaneous 
leishmaniasis  by  immunizing  with  anti-ld  raised  against  a  monoclonal  antibody 
(79.3)  with  specificity  for  a  leishmanial  lipopolysaccharide  (L-LPS).  This 
molecule  is  found  on  the  cell  surface  of  promastigotes  and  on  the  surface  of 
infected  macrophages.  It  is  thought  to  be  required  for  attachment  to  macrophages 
and  for  intracellular  survival.  Mice  immunized  with  79.3  affinity  purified  L-LPS 
were  immune  to  fatal  leishmaniasis.  Immunization  of  BALB/c  mice  with  affinity 
purified  rabbit  anti-79.3  anti-ld  also  protected  these  mice  against  progressive 
disease.  While  antibodies  against  L-LPS  could  be  detected  in  anti-ld  treated 
mice,  since  immunity  to  leishmanial  infection  is  dependent  upon  cell-mediated 
immune  responses,  we  presume  that  the  anti-ld  also  activated  T-cell  responses. 

The  effect  of  anti-ld  on  T-cell  responses,  and  in  particular  on  responses 
directed  against  non-protein  determinants,  is  being  investigated  further. 
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The  various  foras  of  leprosy  fora  a  clinical  and  laaunologlcal  spectrum 
vblcb  offers  extraordinary  possibilities  for  Insight  Into  isucunoregulatory 
aechanlsas  In  aan.  In  tuberculoid  leprosy,  patients  develop  blgb  levels  of 
cell-aedlated  immunity  vblcb  ultimately  results  in  killing  of  bacilli  in  the 
tissues,  albeit  often  vltb  damage  to  nerves.  At  tbe  leproastous  pole, 
patients  exhibit  selective  immunological  unresponsiveness  to  antigens  of 
leprae.  In  vitro  experiments  suggest  that  lepromin-induced  suppressor  cells, 
exist  in  blood  and  in  lesions  vblcb  are  T8*  and  express  tbe  activation 
markers.  HLA-DR  and  FcR.  Tbe  one  known  unique  species  of  antigen  of  tbe 
leprosy  bacillus  is  a  phenolic  glycolipld,  and  it  appears  that  many  Ts  cells 
recognize  tbe  terminal  trlsaccbarlde  of  this  unique  antigen.  Depletion  of 
tbe  Tg  cells  restores  In  vitro  reactivity  of  lympbocytes  to  lepromin  in  about 
a  third  of  leproastous  patients,  and  tbe  T8  suppressor  cells  disappear  after 
successful  immunotherapy.  It  has  been  possible  to  establish  T8  lines  and 
single  cell  clones  from  lesions  of  patients  vltb  leproastous  leprosy.  These 
clones  have  tbe  capability,  vben  stimulated  by  |f.  leprae  antigens,  of 
suppressing  mitogen  responses  of  peripheral  blood  cells  or  specific  antigen 
responses  of  T4  cell  clones  in  an  MHC  Class  XI  restricted  fashion. 

Tbe  existence  of  aAb  and  T  cell  clones  permits  scrsenlng  of  DNA  expression 
libraries  for  antigens  that  algbt  be  protective,  and  vhlch  might  be 
Introduced  into  BCG  to  produce  a  recombinant  mycobacterial  vaccine.  Initial 
experiments  in  introducing  foreign  DNA  into  aycobacterla  vlll  be  discussed. 
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A  B  S  T  RAC  T  OF  PRESENTATION 
(200-250  words) 

Anti-peptide  immune  response  £2  sporozoite  (malaria)  antigens 

Ruth  S.  Nussenzweig 

Immunity  to  the  sporozoite  stage  of  malaria  parasites  is  T 
cell  dependent  and  involves  both  antibody  and  cell  mediated 
responses  directed  against  a  highly  immunogenic  surface  protein, 
the  circumsporozoite  (CS)  antigen  (1,2).  The  primary  structure 
of  this  protein  is  similar  in  all  malarial  species,  and  contains 
an  immunodominant  domain  of  tandemly  repeated  sequences  of  4  to 
12  amino  acid  each.  We  have  investigated  the  antigencity  of 
these  repeats  and  of  a  yeast  derived  recombinant  CS  protein  of 
the  human  malaria  parasite  vivax.  and  also  attempted  to  define 
the  T  epitope (s)  of  this  antigens. 

The  repeat  domain  of  this  protein  contains  19  repeats  of  a 
nine  amino  acid  sequence,  occurring  as  2  variants  which  differs 
in  one  of  their  amino  acids.  This  raised  the  question  of  whether 
this  variation  would  generate  epitope  diversity  reflected  in  the 
fine  specificity  of  mouse  monoclonal  and  human  antibodies  to  this 
CS  protein. 

The  results  of  inhibition  of  binding  immuno-assays  revealed 
the  presence  of  at  least  2  repeated  overlapping  epitopes.  They 
also  indicated  that  human  immune  sera  contain  antibodies  which 
recognize  additional  epitopes  in  the  recombinant  CS  protein,  not 
represented  by  the  repeat  peptides. 

Using  congenic  mice  immunized  with  the  recombinant  £_s_  vivax 
CS  protein,  or  with  a  synthetic  peptide  corresponding  to  two 
nonaroer  repeats,  we  found  that  the  T  cell  response  is  genetically 
restricted  to  the  H-2*  haplotype. 
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